Scheme S1. Schematic presentation of band level positions for α-Fe 2 O 3 and SnO 2 based upon existing published data. [1] [2] [3] Based upon the published data, [1] [2] [3] the approximate band diagram of the SnO 2 /Fe 2 O 3 was shown as Scheme S1. According to the band alignment, the SnO 2 /hematite composite forms a type II heterojunction which the excited electrons in Fe 2 O 3 are thermodynamically admissible to transfer to SnO 2 . Moreover, SnO 2 is widely acknowledged as a commercial transparent conducting oxide (TCO) candidate due to its high conductivity and high transparency in the visible region. [4] Besides, Sb-doped SnO 2 (ATO) was carried out to increase its conductivity to further improve the PEC performance. The absorption (A%) of samples can be calculated according to the formula:
A%=1-T%-R%. [5, 6] The plots shown in Figure S5b illustrate that both the FTO/HNR and 10%-mpATO/BHNR possess good absorption behavior in the short wavelength region (< 500 nm) and a significant enhancement in A% can be found in the longer wavelength region (500 nm-600 nm) for the 10%-mpATO/BHNR sample. Moreover, the Tauc plots show that the bandgap of hematite is approximately 2.1 eV, which is in accordance with other reports. By integrating the A% with respect to the AM 1.5G solar spectrum, we can get the J absorbed , which is the photon absorption expressed as a current density. The integrated J absorbed over the wavelength range from 350 to 590 nm ( i.e., bandgap absorption) is 9.994 mA cm -2 and 11.156 mA cm -2 for the FTO/HNR and 10%-mpATO/BHNR, respectively. The increased J absorbed can be ascribed to the large surface area for hematite loading and excellent light scattering ability for the 3D macroporous structure.
The measured J photocurrent of the FTO/HNR and 10%-mpATO/BHNR are 0.13 mA cm -2 and 1.10 mA cm -2 (as shown in Figure 1a and Figure S5a ), respectively. The enhancement of J photocurrent for 10%-mpATO/BHNR compared to the FTO/HNR can be ascribed to the following issues: 1) the increased light absorption, 2) ATO macroporous scaffold facile the carrier separation and transportation, 3) as discussed in the manuscript, the hematite nanorod grown in 3D ATO macroporous structure shows a smaller length and width decreasing the diffusion length of carriers, which makes the hole easily to reach to the semiconductor-electrolyte interface to participate the oxygen evolution reaction (OER) and makes the excited electrons be collected more efficiently. 
